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On the Structure and Management of Steam Engine Boilers. .By 
COL. S.H.  Logo, IL S. Engineer Corps. 
TO T I I~  C0313[ ITT£~ 0~'  T I IE  ~ 'RA~KL I~ I I~ 'ST ITU ' I '~ ,  
13hilade~)hia, Yulff 9, 1830. 
GE~TI.eM~'.S,~At your request, I have the pleasure to submit a]few 
hasty remarks in reference to defects in the construction and ma- 
nagement of the boilers of high pressure steam engines, and to the ac- 
cidents liable to result therefrom, to wh!ch I sha!l take the liberty to 
add a few observations on the means ot prevenhng their explosion. 
The "Western Engineer, which was constructed under my imme- 
diate direction, and in which the exploring expedition under my com- 
mand travelled from Pittsburg to the Council BlurtS, in 1818, had 
three cylindrical boilers, about 15 feet long, and 20 inches in diame. 
ter, the iron of which ttley were made being 3% inch thick. 'l~e.po. 
sit[on of the boilers was'horizontal, and their direction parallel to 
each other, and to the sides of the boat. The fire [)laces were located 
at the front, and immediately beneath the two exterior boilers. The 
flues extended backward from the fire places quite to the aft end of 
the boilers~ where they united under the centre boiler, and were re- 
turned through a single ilae, to the fi'ont, and thence ascended through 
the deck of.the boat, passing upward in a chimney about 19 feet high. 
The ordinary working pressure of the steam, was 96 pounds to 
t!le square inch, as indicated at the safety valve. On some occa- 
sions, the pressure was raised to 128 pounds per square inch. 
No precautions were taken to cleanse the boilers of the mud taken 
in from the turbid waters of the Mississippi, till we had ascended 
about 170 miles in that river; when, in consequence of the difficult), 
of generating a' sufficiency of steam, it was thought best to examine 
and cleanse the boilers. On removing their caps we discovered that 
a large quantity o f  mud had been collected, which was not equally 
distributed in the boilers, but appeared to have been accumulated ia 
greatest abundance, at those paris of the boilers which had been sub- 
jected to the greatest heat, while other parts were comparatively ex- 
empt. For example, those parts of the exterior boilers, immediately 
above the bridge at the backs of the fire places, and especially that 
portion of the centre boiler .immediately above the junction of the 
two exterior flues, were incrusted with mud to a very considerable 
thickness. Tim mud, or rather crust, on the portion last mentiondd, 
was at least two inches thick, and, on further examination, it was 
• d . . t loun that th~s portmn of the boiler had been enlarged, or blown out, 
(bladder-like,) till the apex, or extreme surface, of the enlargement 
had receded from the original cylindrical surface of the boiler about 
1,~ inches. An explosion was no doubt prevented in this case bythe 
cracking'of the mud crust, and the admission of water through the 
cracks, the former being occasioned by the enlargement of the inte- 
rior surface of the boiler at that place, and the latter serving to cool 
the enlarged side of the boiler before an explosion couht take place. 
I t  has fi'equently been observe([, in reference to the steam boil- 
ers employed in the western country, and especially to those in 
which steam is generated by the heat of an intense coal life, that 
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th6se paris of the boiler exposed to the greatest heat! s0oi~- bee~me 
oxidized, and reduced in thickness by exfoliations, this is pr01~a: 
bly to be accounted for on the supposition that in conSe~uer/e~ 
of the rapid production of steam, a very thin atmosphere o~ i~ is 
formed on the interior surface of the boiler~ at such points as are 
exposed to intense heat, and prevents tile water from coming into 
immediate contact with the boiler.. 
In the spring of 18~0, I embarked at Pittsburg on board of tl~e 
steam boat Telegraph fbr St. Louis. The boat was entirely new; 
had her cabin above the main deck; her boilers in the bow; :and her 
engine and paddle wheels at the stern. The supply or three pump~ 
was, of course, connected with the engin% and the water had to be 
conveyed to the boilers through a distance of at least 60 feet. The 
supply pipe was of wrought iron~ it ascended fi'om the engine to the 
upper deck~ passed along the upper deck to the aft end of the boilers, 
descended to, and entered, a horizontal pipe situated midway from 
the top to the bottom of the boilers~ and communicating with them 
respectively at or near their centre's. 
Among a variety of accidents that occurred on. board of this boat, 
was the lbllowing, which is to be regarded as havitig a particular e~ 
ference to the subject before us. 
• We had not proceeded many days on the voyage; when all on 
board were alarmed at a sudden and apparently unaccountable crack'. 
ing and knocking in the supply tube, attended witl~ shocks in'that 
member of the macl~inery, which produced ¢oi~ious jets throughout 
its whole extent. • rhis accident was no doubt occasioned: by a 
scarcity of water in the boilers~ by reason of which the debouchures 
of the supply tube were left uncovered with the water, ancl4he steam 
fi'om the boilers gained admission into the supply tube, and on corn. 
tug in contact with the cold water of the tube instantly condensed. 
The surest and safest mode of applying the supply tube to cy- 
lindrical boilers, is that effected by means of a horizontal tube, 
situated transversely" of the boilers, a little back of the fire place, 
and beneath the apron of the aft part of the furnace, from which tube 
branches lead upward and communicate, through the furnace, with 
the lower part of each boiler. This tube has sometimes been acciden- 
tally stoppcd~ and the passage of the water to one or other of the boil- 
ers has been thereby prevented. In order to avoid accidents fi'om a 
cause like this, especial care should be taken to have the tube large, 
and t'ree from obstructions:of every kind,, and especiaily from. nails, 
&c. which are often used in the constructmn of cores for Casting, and 
~re sometimes inadvertently left in the tube. 
A piece of timber in contact with, and resting upon, the tops or 
upper, parts of a set of .cylindrical boilers, has. been known to take. 
fire from heat commumcated through the boilers, (probably while 
the steam engine Was in operation,) although tlae ignited timber 
was considerably remote from any fire flue. This occurrence was 
no doubt owing to the transmission of heat through the steam con- 
tained in the boiler, resulting from a scarcity of watel ~ in the boilers, 
by reason of which certain portions of them exposed to a strong heat, 
were not covered 'with water. 
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The mode of constructing furnaces for cylindrical boilers, (in the 
western country,) is such that tile heat is communicated tothe out- 
sides of the boilers, to the height of about hree i)lches above a hori- 
zontal line passing through their centres i Moreover, the longitudi- 
nal fire flues usually introduced into the boilers are so situated that 
their upper sides rise at least to the same elevation, and sometimes 
higher._ ]tence~ unless .the water of the boilers rises to a hei~h~ t 
somewhat greater than either of those above adverted to, the acci- 
dent above mentioned, and even others of a more fatal aspect are 
liable to take place. 
These considerations alibrd a double clue to the prevention of ac- 
cidents of this nature, viz. 1st. the necessity of a sure test for de- 
termining and maintaining the proper quantity of water in the boilers, 
and, 2nd. Of a test by which any difference between the temperature 
of the water in the boilers and the steam above it, may be detected. 
I t  is true that an increased temperature in the steam above that of 
the water is serviceable, in preventing the condensation of the former 
in its. -passage . . . . .  from the hotter to the cooler parts of the machiner, y in 
whlch last ~t must necessarily perform ds tuncttons; nor is it deemed 
impracticable to effect this valuable purpose by suitable apparatus. 
Yet, in the present structure of the steam engine, safety wouhl be 
more promoted by maintaining a uniform temperature, both in the 
water and the steam contained in the boilers. 
• I ~hall conclude With a few speculations, suggested in the course 
of. my limited experience• and observations, in. reference to steam 
bmlers. The remarks I have to offer under this head, are gt'ounded 
upon certain properties of materials, which I am inclineil to think 
have not been sufficiently consulted in the construction and use of 
machinery generally, anti of steam boilers in particular. 
I t  is a pretty well established fact, that the continuity, tenacity, 
or strength of materials, is constantly impaired by every force ex- 
erted upon them, and by every action they porform, whether continu- 
ous or intermitted. For example, a rope or cord continually strain- 
ed, gradually parts with its tenacity. A spring continually, or 
occasionally, bent, loses its elasticity. A bell, after having been 
rung steadily for a long succession of years, will break. The trun- 
nion of a field piece may be broken off" by repeated strokes of a ham- 
mer or sledge; the number of Strokes required fi)r this purpose being 
in some due proportion to their intensity, and the weight of the ham- 
mer. In fine, I have no doubt that all materials, (inasmuch as none 
arepe~'fectly e astic,) are subject o this law. 
The inference to be drawn in relation to steam .boilers is, that 
their strength is constantly impaired by the strain exerted upon them, 
and that, in consequence, they ought to be more frequently tested 
or proved, in order to determine their ability to resist the pressures 
to which they are subjected. It is believed that, in most instances, 
boilers have never been tested beyond their ordinary working capa- 
cities; and that whenever they have been proved, a single trial has 
been deemed sufficient for the entire duration of the boiler. 
In order to obviate the danger attendant on experiments of this 
sort, and to render the trial as economical, easy, and expeditious as 
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the nature of the case will admit, I would shggest the following me, 
thod. 1st. Let experiments be carefully instituted and made~ for 
the purpose of determining the tenacity Of the different kinds of i~gn, 
&c. employed tot the construction of boilers, at all the varieties o[ 
temperature to which they are subjected in the raising and working 
off of the steam. From these xperiments let a table be formedshow, 
ing the diminution of strength tbr everr degree, or 10 degrees of in- 
creased temperature, and especially for all temperatures above th e 
oiling point. 1 h 
~nd. Let a we'g t be attached to the lever of the safety valve, 
sufficient to produce a pressure upon the valve, at least one-fourth 
greater than tliat imparted by the highest steam ever intended to be 
used in the boilers; due allowance being made for the reduction of 
tenacity occasioned by the degree 6f temperature corresponding to
the steam pressure required, which temperature may be determined 
by a~ recurrence to Dalton's tables, showing the temperatures corre- 
sponding to different densities of steam. 
5d. Let the~force pump be adjfisted in such a manner as to be 
worked by hand, (by means of a handle or brake adapted to that pur- 
pose,) with a view to communicate by manual exertion the pressure 
requisite to raise the safety valve. 
4th. Let the boilers be filled with cold water, the safety valve be 
closed, and the force pump worked vigorously, till a force is corn-. 
municated sufficient to raise the safety valve, and tim strength of.the 
boiler will have been sufficiently tested, The trial, and proof, may 
be made as often as occasion may seem to require~ and the boilers 
eithctually proved, in half an hour, without seriousinconvenience, 
Having no leisure to revise and copy, I must crave your indulg. 
ellt acceptance of the foregoing rough minutes. 
I am, very respectfully, 
Your most ob't. 
S. H. LONG. 
Secure l,'astening for Drawer Knobs. 
Sm,--I have been often plagued in my furniture by the glass knobs, 
now so much used, becoming loose~ and I find that 11o successful ex, 
pedient has hitherto been adopted to remedy this annoyance. After 
-~veral fruitless eflbrts, I have at 
tst hit upon a plan,which I have 
)und. to be completely effectual, 
nd at the same time, it is very 
imple. The annexed cut be!ng 
section of the knob and spindle, 
till represent the contrivance. 
A, is the ordinary nut. B, an 
xtra nut, which I form octan- 
ular. or hexagonal, to make 
better finish. Putting on the 
,,nob and spindle, as usual~ I
